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INTRODUCTION
Emergency health care centers of hospitals are often full of patients with critical and emergency situations. These patients are mainly the sources of dangerous pathogenic bacteria. Therefore, disinfection of surfaces, beds, equipment and facilities of the emergency health care centers can help to prevent the spread of bacterial strains which are mainly resistant to majority of antibiotics. High numbers of accident cases referred to hospitals and also lack of attention to hygienic principles can result in the occurrence of air-borne infections in hospital environment.
Staphylococcus aureus (S. aureus) has long been considered as a major pathogen of hospital infections all-around the world. It has been associated with bacteremia, infective endocarditis and various types of infections including skin and soft tissue, osteoarticular, pleuropulmonary, urinary tract and device-related [1] [2] [3] . The ability of S. aureus to develop resistance to certain environmental conditions and also wide range of antibiotics and disinfectant agents. Bacteria have been implicated as a cause of long-term survival pathogens in the environment [4] .
High capability of S. aureus to develop resistance to most antibiotics, has caused problems in the treatment of hospital infections. It has been documented that majority of S. aureus strains were resistant to oxacillin, ampicillin, methicillin, penicillin, tetracycline, co trimoxazole, azithromycin, cefexim and clindamycin [5] [6] [7] . In recent years prevalence of resistance against several types of antibiotics has increased throughout the world [5] [6] [7] [8] . Methicillin-resistant S. aureus (MRSA) has caused substantial public health problem worldwide, with significant morbidity, mortality and high cost of health care [9] . There was an estimated 94,360 invasive MRSA infections in the United States in 2005, causing more than 18, 000 deaths per year [10] .
Due to inadequate hygienic conditions of Iranian emergency health care centers, the present investigation was carried out in order to determine the prevalence of multi-drug resistant S. aureus isolates from the environment and equipment of the centers.
EXPERIMENTAL Sample collection
A total of 200 swab samples were directly collected from various parts and equipment of emergency health care centers including surfaces (n = 45), beds (n = 40), trolleys (n = 40), surgical instruments (n = 45) and diagnostic medical devices (n = 30). All samples were immediately transferred to the laboratory at 4 °C in a cooler with ice packs.
Staphylococcus aureus identification
All samples were directly cultured into 7 % sheep blood agar (Merck, Darmstadt, Germany) and incubated aerobically at 37 °C for 48 h. [11] .
Antimicrobial susceptibility test
Pattern of antimicrobial resistance was studied using the simple disk diffusion technique. The Mueller-Hinton agar (Merck, Germany) medium was used for this purpose. Antibiotic resistance of S. aureus strains against 15 commonly used antibiotics in the cases of UTIs was determined using the instruction of Clinical and Laboratory Standards Institute guidelines [12] . Susceptibility of S. aureus isolates were tested against ampicillin (10 u/disk), imipenem (30 u/disk), methicillin (30 µg/disk), tetracycline (30 µg/disk), norfloxacin (30 µg/disk), cotrimoxazole (30 µg/disk), clindamycin (2 µg/disk), penicillin (10 u/disk), oxacillin (1 µg/disk), azithromycin (15 µg/disk) and cefexime (5 μg/disk) antibiotic agents (Oxoid, UK). The plates containing the discs were allowed to stand for at least 30 min before incubated at 35 °C for 24 h. The diameter of the zone of inhibition produced by each antibiotic disc was measured and interpreted using the CLSI zone diameter interpretative standards (CLSI 2012) [12] . S. aureus ATCC 43300 and K. pneumoniae ATCC 4352 were used as standard organisms in antimicrobial susceptibility determination.
DNA extraction and PCR confirmation
Total genomic DNA was extracted from the bacterial colonies using the genomic DNA extraction kit (Fermentas, Germany) according to the manufacture instruction. The DNA concentration was determined by measuring absorbance of the sample at 260 nm using spectrophotometer [13] . Presence of S. aureus in each DNA samples was confirmed using the Daniel et al [14] method. The PCR reaction mix consist of 1 X PCR buffer (10 mM Tris-HCl, pH 8. 
Statistical analysis
Data were entered into Microsoft Excel spreadsheet (Microsoft Corp, Redmond, WA, USA) for analysis. Using SPSS 16.0 statistical software (SPSS Inc., Chicago, IL, USA), Chisquare test and Fisher's exact two-tailed test analysis were performed and differences were considered significant at p < 0.05. Distribution of S. aureus and antibiotic resistance pattern were statistically analyzed.
RESULTS
A total of 200 swab samples obtained from various sites of emergency health care centers were analyzed for presence of S. aureus. Table 1 shows the distribution of S. aureus in various types of swab samples. Of 200 swab samples studied, 9 samples (4.5 %) were positive for S. aureus. Swab samples which was collected from the surfaces of emergency health care centers was the most commonly contaminated (8.8 %), followed by beds (5 %) and trolleys (5 %). Statistically significant difference was seen for the prevalence of S. aureus between the samples collected from surfaces and surgical instruments (p = 0.021) and also beds and surgical instruments (p = 0.039). There were no positive results for the swabs taken from diagnostic medical devices. The results of culture technique were also confirmed by the PCR method. Figure 1 shows the results of the gel electrophoresis for the identification of 16S rRNA gene of the S. aureus strains. Table 2 shows the antibiotic resistance pattern of the S. aureus strains isolated from the swab samples taken from various sites of the emergency health care centers. We found that the S. aureus strains were resistant to tetracycline (88.8 %), penicillin (88.8 %) and ampicillin (77.7 %). The prevalence of resistance against methicillin, oxacillin and azithromycin were 44.4, 33.3 and 33.3 %, respectively. However, the isolates were susceptible to imipenem. S. aureus strains of surgical instruments and trolleys had the highest levels of resistance. Statistically significant differences were seen between the resistance against tetracycline and oxacillin (p = 0.019), tetracycline Trolleys (2) 1 (100) - 
DISCUSSION
The results of the present investigation revealed the low incidence (4.5%) of resistant strains of S. aureus in various sites and equipment of the emergency health care centers of Iranian hospitals. Despite the low incidence of S. aureus, the public health implications cannot be downplayed in emergency care centers. One possible explanation for presence of S. aureus could be that the emergency health care centers is the fact that the environment of the emergency health care centers was heavily contaminated. It may also be indicative of improper and inadequate disinfection of surfaces and equipment. Reports showed that S. aureus survived adverse situation like high levels of acidity, dryness and salty conditions [15] [16] [17] , and hospital environment [18] [19] [20] .
In a study by Alebachew et al [21] , the S. aureus strains of human clinical infections were sensitive to clindamycin, vancomycin, erythromycin, and kanamycin but highly resistant to penicillin. They showed that all isolates were multi-drug resistant, and one isolate was resistant to all the tested drugs. In a research in Iran [22] , 60 % of all S. aureus isolates of hospital infections were resistant to methicillin. Ekrami et al [22] showed that the highest resistance was to ciprofloxacin (81.2 %) while Momtaz and Hafezi [23] found that S. aureus isolates from hospital infections were resistant to azithromycin (62.12 %), tetracycline (57.57 %) and erythromycin (54.54 %).
S. aureus strains obtained in this study were fully susceptible to imipenem, moderately susceptible to norfloxacin, cotrimoxazole, clindamycin, oxacillin and azithromycin antibiotics. Similar results have been reported previously [21] [22] [23] . Methicillin was one of the first lines of drugs for the chemical management of S. aureus infections. The resistance against this antibiotic in this study was 44.4 %. Important role of methicillin resistant S. aureus (MRSA) as causative agent of human clinical infections has been reported previously [21] [22] [23] [24] [25] . The observed antibiotic resistance in our study maybe due to the moderately high prescription of methicillin in Iranian health center and hospitals. In addition, this finding may be reflective of the possible failure of internal disinfection process in the hospital's environment.
CONCLUSION
The results of the present investigation indicate that S. aureus might be an important causative agent of nocosomial infections in emergency centers of hospitals. Accurate and continuous surveillance of antibiotic resistance patterns among S. aureus strains should be considered in emergency health care centers. Prescription of imipenem for the treatment of cases of S. aureus is recommended. Effective disinfection of surfaces, beds, trolleys and surgical instruments by hospital infection control unit should be performed periodically to reduce colonization of S. aureus in various areas of hospital emergency wards.
